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What is Pollution Prevention?

The connection between health, safety, sustainability and resilience. 





What is sustainability?
Economy

EnvironmentSociety



Sustainability
• Commonly defined as the ability to maintain 

or improve standards of living without 
damaging or depleting natural resources for 
present and future generations—was 
ingrained as a foundation of environmental 
law with the signing of the 1969 National 
Environmental Policy Act. Jun 26, 2018

Source: https://www.epa.gov/sustainability



Resilience

• Resilience can be defined as the ability to prepare and plan for, 
absorb, recover from, and more successfully adapt to adverse events. 

• Community resilience is the ability to prepare for anticipated hazards, 
adapt to changing conditions, and withstand and recover rapidly from 
disruptions. Activities, such as disaster preparedness—which includes 
prevention, protection, mitigation, response and recovery—are key 
steps to resilience. [https://www.nist.gov/topics/community-
resilience]

https://www.nist.gov/topics/community-resilience


Let’s take a “walk” back into time……



What is “Pollution”?
Any hazardous substance, pollutant, or contaminant 
entering any waste stream or otherwise released 
into the environment (including fugitive emissions 
and accidental releases). 

Hazards of concern for workplace employee 
exposure can be abated through pollution 
prevention.



The Solution to Pollution is……………

Dilution – what is 1 part per million? Reduce or Eliminate – YES!

https://www.dea.gov/galleries/drug-images/fentanyl

https://www.dea.gov/galleries/drug-images/fentanyl


United States Code, Title 42 The Public Health And Welfare, 
Chapter 133 Pollution Prevention

The Pollution Prevention Act of 1990 establishes a national policy 
that U.S. EPA implements:

The Pollution Prevention Act

“The Congress hereby declares it to be the national policy of the 
United States that pollution should be prevented or reduced at 
the source whenever feasible; 

Pollution that cannot be prevented should be recycled in 
an environmentally safe manner, whenever feasible; 

Pollution that cannot be prevented or recycled should be treated in 
an environmentally safe manner whenever feasible; 

Disposal or other release into the environment should be employed 
only as a last resort and should be conducted in an environmentally 
safe manner.”



Pollution Prevention
Any practice which: 

• reduces the amount of any hazardous substance, pollutant, or contaminant 
entering any waste stream or otherwise released into the environment 
(including fugitive emissions and accidental releases) prior to recycling, 
treatment, or disposal, and reduces the hazardous to the public and the 
environment associated with the release of those substances, pollutants, or 
contaminants. 

• P2 practices can include:
• Equipment or technology modifications
• Process or procedure modifications
• Reformulation or redesign of products
• Substitution of raw materials
• Improvements in housekeeping, maintenance, training or inventory control
• Increased efficient use of water , energy , raw materials, or other resources, including 

conservation  methods



Pollution prevention (P2) is any practice that reduces, eliminates, 
or prevents pollution at its source, also called “Source Reduction,” 
rather than trying to control or dispose of it afterwards. 

The EPA Waste Management Hierarchy

P2=Source Reduction

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwij9_bJ5e7XAhWGz4MKHXVhDiIQjRwIBw&url=https://www.epa.gov/enviro/tri-pollution-prevention-overview&psig=AOvVaw1VZGxpoVwMWx0JSGqdrhlv&ust=1512423187730776
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwij9_bJ5e7XAhWGz4MKHXVhDiIQjRwIBw&url=https://www.epa.gov/enviro/tri-pollution-prevention-overview&psig=AOvVaw1VZGxpoVwMWx0JSGqdrhlv&ust=1512423187730776


Pollution prevention does NOT include:

• Energy recovery

• Treatment of a waste stream 

• Disposal

• Recycling

• Any practice that alters a hazardous 
substance, pollutant, or contaminant once it is generated

• A practice that is not necessary for production

• Practices that create new risks to human health or 
the environment

What P2 Does NOT Include





Pollution prevention is 
about increasing operational 
efficiencies, reducing risk, 
and effectively meeting 
environmental responsibilities.

Unlike most pollution control strategies, P2 offers 
important economic, regulatory, environmental, 
and social benefits that can often result in a more 
competitive business.

Why Do P2?



Sound reasons to implement P2:

The P2 Process ─ Step 1

• Reduced waste generation/waste treatment 
and disposal costs

• Reduced raw material consumption/material costs

• Reduced potential liability

• Improved regulatory compliance

• Improved public relations

• Enhanced process efficiency 
resulting in improved company profits

• Improved staff productivity



Analyze 
the Process
& Develop a 

Baseline

 Determine where 
materials are used and 
waste is generated. 

The P2 Process – Step 2

 Create a general process flow diagram (map) 
for the entire facility and detailed maps for 
each process (systematical assessment). 



Analyze 
Your Process 
& Develop 
A Baseline

The P2 Process ─ Step 2 (cont.)

Create detailed itemizations to clarify processes 
and establish baselines for:

 Materials – Raw materials used (natural and 
process), source(s) of raw materials, 
procurement practices, full costs

 Work Practices – Moment-by-moment actions, 
routes, interrelated activities, dependencies 
between applications, full costs

 Waste Generation – Process waste, quality control waste, 
cleanup waste, full costs 

 Waste Disposal Practices – Handling, storage, treatment, 
recycling, transport, final disposal methods, spills and releases, 
full costs

Analyze 
the Process
& Develop a 

Baseline



Consider conducting a Life Cycle Inventory (LCI) 
analysis. LCI is a thorough procedure accounting for 
the environmental loads during the product's life 
cycle. It is intended to be a “cradle-to-grave” 
approach and associates a “full cost accounting” 
from product manufacturing.

The P2 Process ─ Step 2 (cont.)

Analyze 
the Process
& Develop a 

Baseline



The P2 Process ─ Step 2 (cont.)

Life Cycle Inventory AnalysisAnalyze 
the Process
& Develop a 

Baseline



• Has the greatest negative impact (environmental or human health -
worker and community exposures)

• Is generated from expensive raw materials
• Requires specialized handling methods
• Is considered to be hazardous or regulated 
• Is costly to dispose of
• Is easy to reduce

The P2 Process ─ Step 2 (cont.)
Use this information to select 
a focus for a P2 project.

Consider concentrating on reducing wastes (emissions) 
that fit any of these criteria:

Analyze 
the Process
& Develop a 

Baseline



 Identify operations or processes where 
implementing P2 practices are possible –
Use baselines to identify targets.

 Hold a brainstorming session –
Include representation from all levels of 
the organization.

The P2 Process ─ Step 3
Identify 

Pollution 
Prevention

Opportunities



 Develop long-term waste 
reduction alternatives.

 Consider a range of pollution 
prevention techniques – Use information sources, 
data systems, and technical assistance services to 
generate ideas.

 Examine obvious waste reduction 
measures. 

 Target and characterize problem 
waste streams.

The P2 Process ─ Step 3 (cont.)



 Change the material
 Input raw material modification/substitution   
 Product reformulation

 Change the process
 Production unit/equipment redesign, 

modification, or modernization
 Production process changes/process optimization

 Change the technology
 In-process (integral) recycling/

reuse, or closed loop systems 
 Packaging, shipping, and 

container changes

Consider the following “P2 mantra” for each target area: 

The P2 Process ─ Step 3 (cont.)



Many P2 efforts are inexpensive and simple to implement, 
often involving only a change in attitude or work procedures. 

Commonly used methods of P2 include some of the following 
approaches:

 Modifying production processes to produce less waste

 Using nontoxic or less toxic chemicals as cleaners, 
degreasers, and other maintenance chemicals

P2 Strategies



 Implementing water conservation practices by reducing the use of 
water and chemical inputs to water

 Implementing energy conservation practices by increasing energy 
efficiency and decreasing energy use

 Use of environmentally benign fuel sources

 Conducting key maintenance activities regularly

 Implementing in-process recycling

 Reducing the amount of packaging 

 Purchasing durable, long-lasting materials

 Reusing materials such as drums and pallets rather than disposing of 
them as waste 

P2 Strategies (cont.)



P2 Strategies

Input Substitution (change the material)

• Changing a raw material to something less toxic
(e.g., Toluene in spray painting)

• Low VOCs, metals

• MIT EHS Green Chemical Alternatives Purchasing Wizard
http://ehs.mit.edu/site/content/green-chemical-alternatives-purchasing-wizard

• Toxic Use Reduction Institute CleanerSolutions Database
http://www.cleanersolutions.org/

http://ehs.mit.edu/site/content/green-chemical-alternatives-purchasing-wizard
http://www.cleanersolutions.org/


P2 Strategies
Process Modification (change the process and material)



P2 Strategies
Equipment Modification

• Food manufacturer
• Water conservation initiative



P2 Strategies
Product packaging 

• Yellow+Blue wines –
https://www.entrepreneur.com/article/219670

• Lighter coke bottles -
http://www.enn.com/top_stories/article/22686

What type of strategy is this? Material, process or 

technology?

What are the secondary savings?

What the impact of bottled water?

https://www.entrepreneur.com/article/219670
http://www.enn.com/top_stories/article/22686


P2 Strategies

Raw Material Use &Handling

A change to a process to 
incorporate recovery and/or reuse 
of a raw material

Material Tracking & Inventory Control

• first-in, first-out

• just-in-time manufacturing



P2 Strategies

Improved Housekeeping & Maintenance

• Dry cleaning instead of wet cleaning

• Compressed air audits and repair
• Load-sharing on compressors

• Restricting air pressure in certain areas of 
the plant

• Check leaks from pressurized product 
tanks – welding gases





Pollution Prevention

(P2) Intern Program



Purpose

Reduced 
Regulatory Burden, 
Emissions,  Waste, 
Toxics and Natural 

Resource 
Conservation

Engineering &
Environmental 

Science

University 
Students

Business, 
Institutions, 

Cities & Industry



Interns
• Junior level or higher, 

engineering and 
environmental 
science students

• From accredited 
universities and 
colleges in Kansas

• 10-weeks on-site*

• One week training by 
KSU PPI Staff and 
Guest Professionals 
from Industry

• *Shorter internships 
available in select 
situations



Why interns?

1.Time to tackle projects
2.Fresh pair of eyes/someone to ask “why?”
3.Gives a place to start.



Host Companies
*companies participating multiple years

Advantage Metal Recycling

Associated Purchasing Services

Associated Wholesale Grocers

Bombardier Learjet

Biosecurity Research Institute

Capstan Ag, Inc.

CertainTeed

CFS Holdings*

Coleman Company, Inc.*

Columbian Chemical Company

Compass Minerals*

CST Storage*

Deffenbaugh Industries

Dillons Food Stores*

Florence Manufacturing

Frito-Lay*

Frontier El Dorado Refining Co.

Gates Corporation*

Grandview Products*

GTM Sportswear

Haldex Brake*

Hallmark Cards

Henke Manufacturing*

Johnson Controls Inc.

Johnson Co. Community College

Johnson Co. Dep. Health/Env.

Kansas Army National Guard

Kansas State University

Kickapoo Tribe

Madonna Rehab. Hospital

Mercy Regional Health Center*

The Monarch Cement Company

Philips Lighting

Prairie Band Potawatomi Nation

Robbie Fantastic Flexibles

Schwan's Global Supply*

Smithfield Foods*

SPX Cooling Technologies Inc.

Superior Essex

Tyson Fresh Meats, Inc.

Unilever Foodsolutions

VA Eastern KS Healthcare System

Via Christi*

Webco Manufacturing, Inc.

Wolf Creek*

and others



Case Summaries – 2006 to Current

Researching reduction in water to 
Class I well disposal –

Compass Minerals

Process change and chemical 
reduction, painting –

CST Storage



Cumulative Data 2006-2019
88,889 MWh electricity

301,710 MMBTU natural gas

16,547 tons solid waste

382 million gallons of water

241 tons of chemical replacement

$14,603,174
83,568 MTCO2e



Application Process and Intern Schedule
• August through December 31: Host company applications 

can be submitted to PPI – Online applications

• February: PPI interview’s and select interns, pair w/host 
companies

• Third week of May – Intern training on P2 Strategies

• Late May – Early Aug.: Interns with host companies

• Interns produce a detailed report of the internship 
findings

• Interns produce case summary of their projects and 
findings - online

• Interns presentations of their findings in September 



Questions?

Contact Lynelle Ladd

Applications: 
http://www.ksuppi.org/intern-

program

KSU-PPI@ksu.edu
800.578.8898

http://www.ksuppi.org/intern-program
mailto:KSU-PPI@ksu.edu

